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(54) CHOCOB PEMOHTA OGCAflHOA ICO- 
/lOHHbl 

(57) HjoCpcrreMMe otkooitc* x peMOftoy 06- 
Cmhmx kojiomh 5KcnjryjT«m«HHfcix, HimtTT 
renwMwx m APY™* cxea*MH. Ltwuo tiaoGpe- 
TeHMfl xeaaerca noauuieKHe s**exTweHoaw 



pcMonra oOeaAMOA xoihwhm aa cw yiwtw 
KM* ycTOtoMaocm ruiacTupeH Aa*CTe*io cmk- 
hioiumx ycMAMA np* Aonpeccnax. 
npeauuiaioupx 8-9 Mtla. fin* aroro nocne 
yetAHOtKM a Macre Ae^exra napaoro npoA^k- 
no ro*pHpoaaMMoro fviacmpa ycTai«asm«»a- 
iot aTopo*. ripMnaM napMMarp eroporo 
ruiaempa aufiupaoT m«hudhm napMMerpa 
napaoro rwacTwpa, a nepMueip nepaoro aw- 
6Mpa«T monmiimm napMMOTpa o6caAHO« xo- 
aommu. A*«My aroporo ycTaMaenMeaeMoro 
naacrapa auOnpaiOTOOAMtMA jvwHwnapioro 
Ha aammitfy. Bonbuiyio paOosaro xoa» w 
paa/i»«ecxoA AOPHMpyiomaA ronoex*. flep«A 
ycTaMoaxoA rroporo nnaempa oahh kj ero 
Topuoa CMetuaxn owocmraiikHOTOpua nepao- 
ro na acmiHMHy pi6o**ro xojta niApaemne- 
ckoA AopHMpyiDmeA roAO»KM v KanpawieHMH. 
npomaononoxNOM HanpaeneHMio pa6oiero 
xoaa AOptwpyiomea ronoexM. 
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|4ao6percHMe om«ochtc* x peMOMvy axe- 
nayarauMOHMWx. MafHerateiiMtyx m Apyntx 
ckmxhh. 6oiice who x eocciaHoaneHtno rep- 
MennHOcmofeaAHhix xiwwHMeTaiuurtecxH- 
mm nxacTvpxMM. 

UtaMO naoSpaft *** aaaaaTea notutue- 
NM a attexmwKicT* peMonra oOeaAHoA xo- 
aohhw sa cw yaamwaMHa yctoAHnaoCTn 
MiacrwpeA AeAcia** CM*Ha*w« 
npn Aenpacctwx, npe»wuie«>up« 8-9 MIU. 

Cnocofi ocymacTanxetca ci«Ayio«UMM 06- 



B cxeaxHHy crtycxew nepeuA npoAP**- 
ho ro^pMpoaaHHUH iwecTwpk ncpHMOTpOM, 
5oavujmm napMMeTpa oOcaAHOA xoaohhw. ao- 
CTaaMioT ero x Mecty Ae*exra oCcjahoA xo- 



MMHU M yCTIHlMMMOT • 1TOM MOCTO npHKA- 

TMaM rMApa a/ibtnecxoA ADpMMpywe* rtwio- 
■X*. 3areM x Merry Ae^exra cnycxaxn .ropoA 
npOAPawHO ro^pMpoaaNHwA fwacrwpfc nepw* 
MaTpoM, MaHwuiMM napMMaTpa nepaoro ycra- 
HaanMaaaMoro naaempa. m AAmhoa, 6<wwuteH 
AAmmw napaoro ycTaMaannaaaMoro naaciwpa. 
Ha ftcjiMHMMy, tea^uiyio paOosero xoai chat 
paamr«acxoA AOpMHpyx>tu«* roAoaxn. ncpeA 
ycranoaxoN aioporo naacmpa oahh wa ero 
TOpuoa CMeuuiiOT oTHOCHTeflkMo Topua nepao- 
ro nnacwp* Ha aaMnnny paSonero xoAa w 
psBMH^acxon AopHMpyiomeA ronoxxn • 
nanpaaaaHHM. npomaononoatKOM nanpaanc- 
tmio pa6onero xoAa rnApaamwecxoA Aopnn- 
pyiOuieA ronoaxM, a aareM nponaaoAaT ycra- 
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Hoaxy sTOporo nAACTWpa bmaxaact c mptwM 
m nofiMUM nepeitpuweM nepioro n*TpyfrcA no 
ace* aro AnMMe. 

OnuT chwtcji wct»y*t, hto npM peMOWTe 5 
koaomm 140. 146, 1 68 H 1 78 mm npM noitytftHMM 

TOHHOM NH^OPMIUMM 0 AAACTAMTAAMfOM nt* 
dmmatpa BHyrptNMtA noMpxMocm KOAOMKU 
(nocaMMM* m3m«pmtaaa napMMBTpA. M3MopA~ 
mma npM cnyccA rpyO • cxaAXMxy aaa iKCita- 10 

pMHtKTl) OmMMAAfcMWM AAAAATCa MATAr A 1 

mm no A**Mirrpy mam 3 mm no nepMMOTpy, to 
•carHkiL^ B tTOM cayiae ocetoe yc»- 

AMft M ACMOMMO ft QMAMHAPO JIOpMA npM yCTA- 

moika n/iAcmp* HWOAitrai • pexoMtHAyeMvx 15 

npCABAW* AOCTMTAATCA MIA«NM rApMCTTW 
HOCTW. 

npM MCIWIWOMHMM npOMlAOAJCTAAMMOA 
MM^OpMAUMM 0 TOAU)MM« CTOHKM TpyfiU ft MM- 20 
TApAAAA POMOHTO peCOMftMAytTCA flpMMMMATft 

nrfw+e. 

BOAfctUMMCTM TpyO COTAACMO MMOfOMMC- 
AAMMMM MMftpiM MMMT AAACTAMTAAtMUA 
• BMAIUMMM M OCO66MMO AMyTpAMKMM AMAMorpif 25 
flpMOAMSMTOA^MO Ma 1 MM OOAVUM MOMMMAAk- 

mux sMftteHMft, wto maxoamtca ■ npeAeAax M ft 
COOTOOTCTAMM c AonyciAMM no rOCTy, KpoMe 

TOfO. PAOOTA C KTMW6CKMM MATA rOM A ftpCA^ 
AftX +6 MM ftnOAMO npMOM A CMA M MA ftMAMAAAT 30 

npewuieMMA AonycntMux Marpyaoc 

D OCA ft yCTAMOAKM nepaoro nnacTupA 
BMyTOAMMMM AHAMATp 6 m m nepMMATp (\m CO- 
OTAATCTAAMwO COCTABJUUOT 

d»Mi - d»t.t -2d- (Wi • 6: 35 

n Ml - *(d*ur - 2 o>IW - 18. 

ChMTAA, «ITO CftCAOMMA O Omi M f1««|» TBX* 
XA OftMpAMITCA MA npOMAAOACTfteMMy* flO«y- 
MAMTAUMX) (<W* M fWj, AAA yiACTKA ^ 
AAOAMOTO nAOAKOMTMA COTAACMO MAtOAMftA W 
ftblDMDAIOT axftMaaAAKTMUM AMAMCTp BHeUIHe* 
nOAApXMOCTM 02 M MOMMATp T*X ATOpOfO OM- 
CTWPA 

ch - d w. t ♦ 2 - <Wi - 6 ♦ 2 - oV« - 4: 4$ 

ni-n,«,*$-rw«- 18-6-rw- 12. 

Takmm o6pA3CM. npM auOopa nepaoro * 

STOPOCO flAACTUpeA pMOMAMAyetCA MpMMM- 

uaiv n 1 - rw. ♦ 6 m n* - fW - 1 2 (npM d - 3)> 

B imahcmmm rh MOfyr 6wr* •kccchu xop- 50 
peKTMftw no pAjyjifcTftTaM ycTAMOASM nepaoro 
nuACTupA. Ecam ycMAMt ma AOpMMpyiouiAM ro- 
aoaka npM ero pacuimdommm oaaskatca smasm- 

TAAkMO MMJKft HOPMftAkMOTO (14-18 t) - OpMJ- 
MAR TOTO. HTC AAMCTBMTAAkMOO flm* GOAMIIA. 55 

fh CAOAyer AwOpATb y aaamsammmm ma 2-5 mm 

CODAAMOPMO CtenAMM yMAMVUIAMMA AAMCTAM- 
TCAMIOA OCAAOa CMAU. ACAM yCMAMft OKMOTCA 
•UUIft MOpMM« Fl2 CAAAyOT yKAMMUMTV COOT* 
B6TCTAyi0tMMM 06p930M. 



TftKMM 06PAAOM. K MftpftftCHCTiy Hf> 

>n M .s > fb yuccTMu ciieAyiouiMe AonoAne- 
hma: 

ni-fUnjt+ezrh-niii^-w ^(2-5). 

AtMxy nApsoro nnacTupn suChpsiot t«k. 
Htottu ntpexpwTw AO^crr c aoctatommmm ne- 
pexAecroM ftvepx m ammj (-M.5-2,5 m). Boamhm- 

My nApAJMACTA CAAAYAT AWfiMpftTW A yu- 
AAMMWX fiptAAAaX. yftftilMSMftAA NAM yMOHkUlftJI 
ATO A AAftMCMMOCTM OT CTOflAMM AOCtOftAPMO- 
CTM MM^OpMAMMM O PAAM6DO M M ACTA AA^CKTa. 

Aamma ATOpofo nAACTvpA npAjKAA Accra aoa- 

XHA COQTAATCTAOAATft C 3AAACOM A^MMA AC* 
4+CTHOA HftCTM KOHOMHW M n#p«rpu MTV COOT- 

AATCTtyiOOtHft yMACTOX nApftOTO flAACTUpA* 
CSMTAA. HTO ncpiuft nAACTWDft yCTAMOA" 

aam a TpefiyeMOM mocta m oOocnriAMO aaaam* 

MOA nApAKDWTMa AA^OKTA C nftpCXAACTOM flO 
AAMMA. npM AUOope DAAMCPOA M CXAMU yCTA* 

hoaxm SToporo fiAACTvpfl ftOiMOXMy oieAyto- 

UtHA AApMAMTM. TOXMOAOTMA yCTAHOAKM flAAC* 
TUP* AXAIOHAAT TpM ATAHA: pACtUMpAHMA MA- 

MftiikMoro ytftCTKa Ann aauAnaeMMa nnacTwpa 
c 06CAAMOA koaommoA nyrAM ata cm aamma ao- 
DMMpyKMueA roAosKM noA AABaeMMeM ruAPO- 
APMXpATOM ma AAAMSMHy ero xoaa — 1,5 M npM 

yAApXAHMH MAACTVPA OT OCAAOrO CM6IUAMMA 

ynopOM ycTpoACTBA; pacsiiMpeHMA otMOAMoro 
ynacTXA ruucTwp* npoiarMAAMMAM AOpHMpyw- 
u4eA ronoAKM (oOwhmo 6e» aaaaammb) Taiiaftoll 

CMCTAMOA, nAACTUpb npM ATOM DAArpyaCAATCA 
OT OCAAOrO AOAAAftCTAMA fOAOAKM MApCA MA- 
HAA^MUA DACtUMpAMMUA yHACTOA MA KOrtOMMy: 

AAnpaccoftKA paciiiMpeMMoro naacTupa mmo- 
rOAOATMUM npoxoAOM AopMMpyiouteA toaoakm 

nQA AAAAANMAM. 

OnacHOCTfc CMetueHMa n/iacTwpa no ko- 

AOMMA AOAHMKAAT MA ftTODOM ATftne yCTAMOAKM 
MA*AA MAAOCTATONMOrO MUAHAAHMB KANAAkMO- 

ro pACUJMpeMMOro ysacTM, nanpMMAp npM 

SMANMTftA bMOM MACOOTAATCrftMM MATAfOA. flpM 
MftAOCTft TOH MOM MAM O' l»MUATftAfcMOM HftTftrft 

mbmaawmmA ywacTOA nocAe pacuimdamma mo* 

MT 6VTV MAAOCTATOMHO ODMXAT K KOAOMMA. 

npM 6OAWUI0M maOutohhom MdTara rMAPOAOM- 

KpAT npM AAAAMMOM AAftACMMM MOXAT BTAMyTk 

roAOAKy a naacTupw ma ncjm a^MTCAwwyo 
sacTk caoero xoaa. 

BtopoA rvndCTwpw aunoAMAATca c nepM- 
MerpoM corAACMO pakomamaaumm. aamma npM- 
MMMaercA a cootbc tct bmm c aammoA nepftoro 
nAACTupa ha 10c 1,5-2.0 m. Odm cnycice mmm- 
mmA komaii pacnoAaraoT ma 1.5-2,0 m mmaca 
topua nepaoro oaactmpa. Aaaaa - pacumpc- 

MMA MAMaAWMOrO yHACTKA C DAArpySKOA AADX- 
MATO TOpUA nAACTUpA A yOOp AOOMA. AATAM 
ApOTArMftAMMC AOPMMpyiOIUAA rOAOAKM OAS 
AAftAftMMS "* paCUIMDA MM A OCMOAMOM MACTM M 

sanpoccoava nAACTupa a mockoawko npoxo- 



AO* AopMupytom** * 0 "°* % * AM****"** 
120-150 Kf/CM* 

TtutM oCpmom AocwrMTC* raptHwpo- 

tt HHO# p»CUIIIptMH# H*HAAW40fO yUCTfta HJ 

M«tp »Toporo ruiacrwpfl hm ynacnca kwm Top- 
ua nepaoro k» 12 mm mhmu« nepHMTpa 
oBeiAMoA KOnoKHU fW * pKumpeHMt npo- 

KCXOAHT OPM GOJIMUOM 0TpM4V«T«ilM«OM HaW 

re (no cyuitcny ■ 6e johopkom paxMMa). Hp* 
nooieAy»u(KM npOTRrMMMNM ADPHMpyiotttiA 

fO/IOaXM A*""** ftHaCTMpt *l*0 YA»p- 
XMM6TC* M CH6T WIWW«HHJI M«MMkMOCP 
ymcm • aoaOHna, m*o CH«JaieTCIlM|W AO 
ynopa ptcumptMHMM ynacncoM a Topati nap- 
paoro niiacmp*.Yncp oCocna*** HaAexxwft, 
tik m nepMMaTp paeuiMptHNOro ynacTui 
•roporo wucnipn na 6 MM<no A^tpy h« 2 
mm) npaiMuiaaT aHyrpeHHXMO noaapxnocrk 
nepaoro nnacwpa 

02 - n,M - n«w - 12 - nt*i ♦ 6 - S. 

PacwHpenxa ocnoanoft naciH aroporo 
nnacmpa ** acaft ea Awwa npo*JaoflHTC« 
AopHnpyiouieA roaoacoA 6aa Aiwwm. c 
MMHMMa/iwiuM oceawM ycauiMeM, to Tatma 
hc**<oh*ct cnynaftMOCTv. nnacn*pw rapaMnt- 
poaaH orcMemaMMi no koaohno na aawraw y* 
npaauuuiomyo cneunajikHO npeAycMOTpCH- 
Hoa cMau*HHa. acaw who pasMamaarca a 



noAMOCTtio nepe- 



coaraarcTaywutaM m*ctc. 
rpy a A***" cojiomhu. 

OopMym MSOOpriMNMi 

CnocoO paMONTa ofcaAHO* koiiohnu. 
5 aMwnaiou^ cnycK « MacTy Ae*««ra oficaA- 
hoa koaohhm AW npoAMkMO ro*pHpoaan- 
hwx itnacTupeft h *x nocAeAoaata/ikHyio 
yctaMoaxy anax/iacr m npMxamo « oCcjamo* 
xoaoHHO rMApaaiiMsocxoa Aop*Hpy»meA ro~ 

10 AOaKOA, OT«liHI««HAC« TBM, HTO. C 

uajiuo noaumaHMa *fr*a*TMiHOcr* paMowTa 
oOcaAHoAsoaoHNW aa cwywwmMiw ycToA- 
HMaoem ruucrwpaa AOftcraHio CMnnawmwi 
yewiMA npM AanpocCMiu. npeauinatouiKX 8- 

15 9 MflAt n apuMTp napaoro ycT«HanH*a«Moro 
nAadwpa aufttpaer Soawuia napHMOTpa pe- 
MOHTttpyaMon oOcaAHoa koaomhu. napMMerp 
aroporo ycfKaavmaaeMoro nnacrup* au6n- 
panr mohubmm nepMMOTpa napaoro yCTanaa- 

20 fltiaaaMoro naacTMpa, a ***** aioporo 
yctaHaaitNaaaMoro naacTwp* auOnpaoT 
GoAtuiaA aamho napaoro Ha MJWHKHy. 5onk- 
utyo paCosaro xoa* T*fip*%nw*cxo* top**- 
pynmaA raaooaM, nptww nep«A ycTaHOoaon 

25 rrcporo iwiacmpa oahm hi aro Topuoa CMetua- 
iot oTttocttTOAbMO ropua nepsofo na aaiJHMMMy 
paGosero xoa» rww * »< eCK Oft A0PHMpy«- 
man ronoocM a Hanpaanemoi. npoTHaonwox- 
kom HanpaaMHMO paOosaro xoa« t*AP**- 

30 «r«ec«oA Aopn^pywuvaa roitoaut. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 



1686124 
3 



the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dini = diastr. - 25 = din.str. " 6; 
Pinl = rc(din.str. - 25) = Piastr. " 18 - 

Assuming that the information about d^i and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.)> f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = di^str. - 6 + 2 = d^str. - 4; 

P2 = Pinl + 6 = Pi^str. -18-6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = P^str. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin. s tr. > 
Pi = Pin.str. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str., a™ 1 expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl 38 Piastr. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisety at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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